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(57) ABSTRACT

A projector includes: a housing; an optical element accom-
modated 1n the housing; and an air supply unit configured to
generate a flow of cooling air for cooling a cooling target
clement including the optical element, a dustproof area into
which the cooling air can be mtroduced from the outside of
the housing via a dustproof filter 1s formed inside the housing,
the optical element 1s accommodated 1n the dustproof area of
the housing, and the air supply unit includes a first air supply
unit configured to mtroduce the cooling air from the outside
of the housing to the dustproof area via the dustproof filter,
and a second air supply unit accommodated in the dustproof
area and configured to supply the cooling air introduced to the
dustproof area by the first air supply unit toward the optical
clement.
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1
PROJECTOR WITH COOLING MECHANISM

The present application claims priority and incorporates by

reference 1n 1ts entirety Japanese Patent Application No.
2010-0177916 filed Jan. 29, 2010.

BACKGROUND

1. Technical Field

The present invention relates to a projector, and more par-
ticularly to a projector which includes a cooling mechanism.

2. Related Art

A projector includes a spatial light modulation device hav-
ing a liquid crystal display panel and a polarizer, and a cooling
mechanism for cooling a light source and others, for example.
As an example of the cooling mechanism for the projector,
such a mechanism which cools the respective parts of the
projector by using air ntroduced via a dustproof filter for
preventing adhesion of dust or the like to optical elements has
been proposed (for example, see JP-A-2009-186720 and
JP-A-2009-175404).

In case of the projector, efficient cooling by using cooling
air 1s required so as to reduce fan noise as much as possible.
For providing efficient cooling, a cooling duct having the
smallest possible flow path for cooling air 1s employed, for
example. When the projector has a simple structure, the cool-
ing duct can be positioned relatively easily. However, when
the projector 1s of a high-accuracy or high-luminance type
having a complicated structure, equipment of the cooling duct
becomes difficult 1n some cases. For example, in case of a
projector which requires cooling for a plurality of optical
clements as a result of luminance increase of a light source,
the necessity of providing plural cooling ducts for guiding
cooling air to the plural optical elements as the cooling tar-
gets, and the necessity of providing a cooling duct having a
complicated shape may be produced. In this case, equipment
of the cooling duct becomes difficult. When the cooling duct
has a complicated shape, the fluid resistance rises and thus
introduces problems such as noise increase caused by actua-
tion of the fan and cooling efliciency drop. In case of a
structure which can control positions of optical components
by using a control mechanism, the positions of blowout holes
of cooling ducts equipped for optical elements as cooling
target elements are shifted at the time of position control of
the optical components. In this case, the cooling efficiency
may be lowered.

SUMMARY

An advantage of some aspects of the invention is to provide
a projector capable of preventing adhesion of dust or the like
to an optical element, reducing limitation to deposition of a
cooling mechanism equipped for a cooling target element,
and cooling the cooling target with high efficiency.

A projector according to an aspect of the invention
includes: a housing; an optical element accommodated 1n the
housing; and an air supply unit configured to generate a tlow
of cooling air for cooling a cooling target element including
the optical element. A dustproof area into which the cooling
air can be mtroduced from the outside of the housing via a
dustproof filter 1s formed inside the housing. The optical
clement 1s accommodated in the dustproof area of the hous-
ing. The air supply unit includes a first air supply unit con-
figured to introduce the cooling air from the outside of the
housing to the dustprootf area via the dustproof filter, and a
second air supply unit accommodated 1n the dustproot area
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2

and configured to supply the cooling air introduced to the
dustproof area by the first air supply unit toward the optical
clement.

According to this structure, the optical element 1s stored 1n
the dustproof area. Thus, adhesion of dust or the like to the
optical element 1s prevented. Moreover, since the first air
supply unit and the second air supply unit are both provided,
the second air supply unit 1s positioned with a high degree of
freedom for each optical element as the cooling target ele-
ment. Accordingly, prevention of adhesion of dust or the like
to the optical element and reduction of limitation to the dis-
position of the cooling mechanism for the cooling target
clement can be both achieved, which increases the efficiency
of cooling for the cooling target.

It 1s preferable that a first area as the dustproof area and a
second area into which the cooling air from the first area
enters are formed inside the housing, and that the second area
accommodates the cooling target element other than the opti-
cal element. According to this structure, the optical element 1s
cooled 1n the first area to which clean air 1s introduced, and the
cooling target element other than the optical element is cooled
in the second area.

It 1s preferable that a partitioning wall for separating the
first area and the second area 1s formed inside the housing, and
that the partitioning wall has a clearance through which the
cooling air flowing from the first area to the second area
passes. According to this structure, the cooling air having
passed through the first area and then the second area 1s
discharged while maintaining high dustproof capability for
the first area.

It 1s preferable that the projector further includes an open/
close unit configured to open and close the clearance. Accord-
ing to this structure, the open/close umt opens during opera-
tion of the air supply unit to allow the cooling air to travel
from the first area through the clearance to the second area.
The open/close unit closes during stop of the air supply unitto
close the first area and maintain the clean condition therein.

It 1s preferable that the first air supply unit generates a tlow
of the cooling air such that the internal pressure of the first
area becomes higher than the internal pressure of the second
area. According to this structure, the cooling air moves from
the first area to the second area at the clearance. Thus,
entrance of dust or the like from the second area to the first
area through the clearance can be prevented.

It 1s preferable that the first air supply unit includes an
intake fan configured to mtroduce the cooling air from the
outside of the housing to the dustproof area via the dustproof
filter, and an exhaust fan configured to discharge the cooling
air Irom the dustproof area to the outside of the housing. In
this case, the operations of the intake fan and the exhaust fan
are controlled such that the amount of the cooling air intro-
duced to the dustproof area by the 1intake fan becomes larger
than the amount of the cooling air discharged from the dust-
prool area by the exhaust fan. According to this structure, the
internal pressure of the first area becomes higher than the
internal pressure of the second area.

It 1s preferable that the projector further includes: a first
intake fan configured to mtroduce the cooling air from the
outside of the housing to the first area via the dustproof filter;
and a second intake fan configured to introduce the cooling air
from the outside of the housing to the second area. In this
case, the operations of the first intake fan and the second
intake fan are controlled such that the amount of the cooling
air introduced to the first area by the first intake fan becomes
larger than the amount of the cooling air introduced to the
second area by the second intake fan. According to this struc-
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ture, the internal pressure of the first area becomes higher than
the 1internal pressure of the second area.

BRIEF DESCRIPTION OF THE DRAWINGS

The mvention will be described with reference to the
accompanying drawings, wherein like numbers reference like
clements.

FIG. 1 schematically 1llustrates the general structure of a
projector according to an embodiment of the invention.

FI1G. 2 1llustrates a structure accommodated 1n a {irst area.

FIG. 3 1s a cross-sectional view schematically i1llustrating a
structure example of the projector.

FIG. 4 1s a perspective view 1illustrating a structure of a
characteristic part according to a modified example.

FIG. 5 schematically 1illustrates a condition of an open/
close unit during operation of an air supply unit.

FIG. 6 schematically illustrates a condition of the open/
close unit during stop of operation of the air supply unait.

FIG. 7 schematically illustrates the upper surface of the
open/close unit and others shown 1n FIG. 5 as viewed from a
second area.

FIG. 8 schematically illustrates the upper surface of the
open/close unit and others shown in FI1G. 6 as viewed from the
second area.

DESCRIPTION OF EXEMPLARY
EMBODIMENT

An exemplary embodiment according to the mvention 1s
hereinafter described 1in detail with reference to the drawings.

FIG. 1 schematically 1llustrates the general structure of a
projector 1 according to an embodiment of the invention. The
projector 1 1s a front projection type projector which projects
light onto a light recerving surface such as a screen for obser-
vation of the light reflected by the light recerving surface. A
first area 5 and a second area 6 separated from each other by
a partitioning wall 4 are formed within a housing 3 of the
projector 1. The first area 5 accommodates a {first optical
system 11, a second optical system 12, a first wavelength
selective polarization converting element 13, a second wave-
length selective polarization converting element 14, and a
polarization prism 15. The first area S chuefly contains optical
clements for producing an optical image. The second area 6
chuefly contains a power source, a ballast, a circuit, a control-
ler and others.

FI1G. 2 1llustrates a structure stored 1n the first area 5. The
projector 1 forms an optical 1image using each of the first
optical system 11 and the second optical system 12 1n accor-
dance with an 1image signal. The first optical system and the
second optical system 12 are positioned approximately sym-
metric with respect to a polarization film of the polarization
prism 15 in directions shifted from each other by approxi-
mately 90 degrees.

The structure of the first optical system 11 1s now
explained. A light source 101 of the first optical system 11 1s
constituted by an extra-high pressure mercury lamp, for
example, and emits light containing red (R) light, green (G)
light, and blue (B) light. Each of a first integrator lens 102 and
a second 1ntegrator lens 103 has a plurality of lens elements
arranged 1n arrays. The first integrator lens 102 divides light
received from the light source 101 into plural parts. The
respective lens elements of the first integrator lens 102 con-
verge the light received from the light source 101 on an area
around the lens elements of the second integrator lens 103.
The lens elements of the second integrator lens 103 form
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4

images of the lens elements of the first integrator lens 102 on
liquid crystal display panels 114R, 114G, and 114B.

A polarization converting element 104 converts the light
received from the second integrator lens 103 into predeter-
mined linearly polarized light such as s-polarized light. A
stacking lens 105 stacks the images of the respective lens
clements of the first integrator lens 102 on light receiving
surfaces of the liquid crystal display panels 114R, 114G, and
114B. A first dichroic mirror 106 transmits the R light and
reflects the G light and the B light received from the stacking
lens 105. The R light having passed through the first dichroic
mirror 106 1s retlected by a retlection mirror 107, and con-
verted into p-polarized light by the function of a 12 wave-
length plate (not shown). An entrance side polarizer 113R
transmits the p-polarized light. The liquid crystal display
panel 114R converts the p-polanized light into s-polarized
light according to an 1mage signal. An exit side polarizer
115R transmits the s-polarized light received from the liquid
crystal display panel 114R. The entrance side polarizer 113R,
the liquid crystal display panel 114R, and the exit side polar-
izer 115R function as a spatial light modulation device which
modulates the R light according to an 1mage signal.

A second dichroic mirror 108 retlects the G light and trans-
mits the B light recerved from the first dichroic mirror 106.
The G light reflected by the second dichroic mirror 108 passes
through an entrance side polarizer 113G which transmits
s-polarized light, and enters the liquid crystal display panel
114G. The lhiquid crystal display panel 114G converts the
s-polarized light into p-polarized light according to an 1mage
signal. An exit side polarizer 115G transmits the p-polarized
light recerved from the liquid crystal display panel 114G. The
entrance side polarizer 113G, the liquid crystal display panel
114G, and the exat side polarizer 115G function as a spatial
light modulation device which modulates the G light accord-
ing to an 1mage signal.

The B light transmitted by the second dichroic mirror 108
passes through relay lenses 109 and 111, and reflection mir-
rors 110 and 112, and 1s converted into p-polarized light by
the function of a 42 wavelength plate (not shown). An
entrance side polarizer 113B transmits p-polarized light. The
liguid crystal display panel 114B converts the p-polarized
light 1nto s-polarized light according to an 1image signal. An
exit side polarizer 115B transmits the s-polarized light
received from the liquad crystal display panel 114B. The
entrance side polarizer 113B, the liquid crystal display panel
114B, and the exit side polarizer 115B function as a spatial
light modulation device which modulates the B light accord-
ing to an 1mage signal. A cross dichroic prism 116 as a color
combining system combines the respective color lights hav-
ing passed through the exit side polarizer 115R, 115G, and
115B.

The second optical system 12 has a structure similar to that
of the first optical system 11 except that the light traveling
direction of the second optical system 12 1s shifted from the
light traveling direction of the first optical system by approxi-
mately 90 degrees. The first wavelength selective polarization
converting element 13 1s disposed between the cross dichroic
prism 116 and the polarization prism 15 1n the first optical
system 11. The first wavelength selective polarization con-
verting element 13 converts the polarization direction of the
predetermined color light contained 1n the respective color
lights received from the first optical system 11. In this
embodiment, the first wavelength selective polarization con-
verting element 13 converts the G light as the p-polarized
light 1nto s-polarized light. The respective color lights con-
verted and equalized 1nto s-polarized lights by the first wave-
length selective polarization converting element 13 are con-



US 8,616,707 B2

S

verted into p-polarized lights by a 142 wavelength plate
provided on the exit side of the first wavelength selective
polarization converting element 13, and then enter the polar-
1zation prism 135.

The second wavelength selective polarization converting
clement 14 1s disposed between the cross dichroic prism 116
and the polarization prism 15 1n the second optical system 12.
The second wavelength selective polarization converting ele-
ment 14 converts the polarization direction of the predeter-
mined color light contained in the respective color lights
received from the second optical system 12. In this embodi-
ment, the second wavelength selective polarization convert-
ing element 14 converts the G light as the p-polarized light
into s-polarized light. The respective color lights converted
and equalized into s-polarized light by the second wavelength
selective polarization converting element 14 enter the polar-
1zation prism 15.

The polarization prim 135 1s a combiming system which
combines the lights recerved from the first optical system 11
and the second optical system 12 and releases the combined
light to a projection lens 2. The polarization prism 135 trans-
mits the p-polarized light recerved from the first wavelength
selective polarization converting element 13 and reflects the
s-polarized light recerved from the second wavelength selec-
tive polarization converting element 14 to combine the lights
from the first optical system 11 and the second optical system
12. Returning to FIG. 1, the projection lens 2 projects the light
combined by the polarization prism 15 onto a screen (not
shown) disposed outside the housing 3. The projector 1 can
display a high resolution image by shifting optical images
formed by the first optical system 11 and the second optical
system 12 by half pixel 1n an oblique direction, for example.
Alternatively, the projector 1 can display a high-luminance
image by matching the pixels of the optical image produced
by the first optical system 11 with the pixels of the optical
image produced by the second optical system 12.

A first intake fan 21 and exhaust fans 22 are provided in the
first area 5. The first intake fan 21 introduces air from the
outside of the housing 3 into the first area 5 via a dustproof
filter 20. The exhaust fans 22 are disposed 1n the vicinity of the
light source 101 of the first optical system 11 and in the
vicinity of the light source 101 of the second optical system
12. The exhaust fans 22 discharge air from the first area 5 to
the outside of the housing 3. The first intake fan 21 and the
exhaust fans 22 function as a first air supply unit for introduc-
ing cooling air from the outside of the housing 3 via the
dustproof filter 20. The first area 5 1s a dustprootf area into
which cooling air can be mtroduced from the outside of the
housing 3 via the dustproof filter 20.

A second intake fan 24 and an exhaust fan 25 are provided
in the second area 6. The second intake fan 24 introduces air
from the outside of the housing 3 into the second area 6 via a
dustproof filter 23. The dust filter 20 provided for the first
intake fan 21 of the first area 5 has higher dustproof capability
than that of the dustproof filter 23 provided for the second
intake fan 24 of the second area 6 so as to maintain higher
cleanliness 1n the first area 5 than 1n the second area 6. Thus,
adhesion of dust or the like to the optical elements contained
in the first area 5 can be prevented.

FIG. 3 1s a cross-sectional view schematically 1llustrating
an example of the structure of the projector 1. FIG. 3 shows
only apart of the components of the projector 1 shown 1n FIG.
1 as the part to be described, and eliminates other elements not
specifically explained herein. White arrows 1n the figure indi-

cate the chief direction of the tlow of the cooling air. The
entrance side polarizer 113 (113R, 113G, and 113B), the

liquid crystal display panels 114 (114R, 114G, and 114B), the
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exit side polarizer 115 (115R, 115G, and 115B), and the cross
dichroic prism 116 are positioned relative to each other and
combined 1nto one body by a supporting member 36. The
supporting member 36 1s mounted on a {irst control mecha-
nism 26. The first control mechanism 26 collectively controls
the positions and rotations (inclinations) of the entrance side
polarizer 113, the liqud crystal display panels 114, the exat
side polarizer 115, and the cross dichroic prism 116 attached
to the supporting member 36.

The polarization prism 15 1s mounted on a second control
mechanism 27. The second control mechanism 27 controls
the position and rotation (inclination) of the polarization
prism 15. The projector 1 aligns the pixels of the optical
image produced by the first optical system 11 with the pixels
ol the optical image produced by the second optical system 12
by controlling the positions of the liquid crystal display pan-
¢ls 114 and the like using the first control mechanism 26 and
the position of the polarization prism 15 using the second
control mechanism 27. The projector 1 may include an addi-
tional control mechanism for controlling positions of other
optical elements as well as the first control mechanism 26 and
the second control mechanism 27.

Cooling mechanisms 31, 32, and 33 are provided for the
light source 101, the polarization converting element 104, and
the components of the entrance side polarizer 113, the liquad
crystal display panels 114, and the exit side polarizer 115 on
the supporting member 33 included 1n the optical elements 1n
the first area 5 as the chief cooling target elements, respec-
tively. The cooling mechanisms 31, 32, and 33 are all con-
tained 1n the first area 5. Each of the cooling mechanisms 31,
32, and 33 has a fan 34 and a duct 35. The fan 34 included in
cach of the cooling mechamisms 31, 32, and 33 functions as a
second air supply unit for supplying the cooling air intro-
duced to the first area 5 by the first air supply unit toward the
respective optical elements.

The cooling mechanism 31 1s provided in the vicinity o the
light source 101 to supply cooling air to the light source 101.
The duct 35 of the cooling mechamism 31 1s directed toward
an opening of a retlector of the light source 101, for example.
The cooling mechanism 32 is provided in the vicimity of the
polarization converting element 104. The cooling mechanism
32 supplies cooling air to the polarization converting element
104 through the duct 35. The cooling mechanism 33 1s pro-
vided 1n the vicinity of the supporting member 36. The cool-
ing mechanism 33 supplies cooling air to the entrance side
polarizer 113, the liquid crystal display panels 114, and the
exit side polarizer 115 through the duct 35. FEach of the
cooling mechamsms 31, 32, and 33 is provided close to the
corresponding cooling target element such that the size of the
duct 35 can be reduced.

While FIG. 3 shows only the cooling mechanism 33 as the
cooling mechanism for supplying cooling air to the entrance
side polarizer 113, the liquid crystal display panels 114, and
the exit side polarizer 115, the cooling mechanism 33 may be
constituted by a plurality of cooling mechanisms. For
example, the cooling mechanism 33 may have a cooling
mechanism 33R for supplying cooling air to the entrance side
polarizer 113R, the liquid crystal display panel 114R, and the
exi1t side polarizer 115R for the R light, a cooling mechanism
33G for supplying cooling air to the entrance side polarizer
113G, the liguid crystal display panel 114G, and the exit side
polarizer 115G for the G light, and a cooling mechanism 33B
for supplying cooling air to the entrance side polarizer 113B,
the liquid crystal display panel 114B, and the exit side polar-
izer 115B for the B light.

The cooling air enters the first area 5 from the first intake
fan 21 via the dustproof filter 20. The cooling air having
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entered the first area 3 1s supplied to the optical elements as
the cooling target elements by the function of the cooling
mechanisms 31, 32, and 33. The cooling air having received
heat from the optical elements as the cooling target elements
1s discharged to the outside of the housing 3 by the function of
the exhaust fan 22. The cooling mechanisms 31, 32, and 33
can be positioned with a high degree of freedom within the
first area 5.

For example, the direction of the entire mechamism or the
duct 35 of the cooling mechanism 33 for supplying cooling air
to the liqud crystal display panels 114 and the like can be
adjusted according to the position control of the liquid crystal
display panels 114 and the like performed by the first control
mechanism 26. According to the structure in this embodi-
ment, the positions of the cooling mechanisms 31, 32, and 33
can be appropriately controlled 1n accordance with the posi-
tions of the optical elements as the cooling target elements,
which increases the efficiency of cooling for the optical ele-
ments. A control mechanism for position control may be
equipped at least for one of the cooling mechanisms 31, 32,
and 33 as the second air supply units.

The light source, the ballast, the circuit, and the controller
contained 1n the second area 6 correspond to cooling target
clements other than the optical elements. For example, a
circuit board 28 for driving the liquid crystal display panels
114 1s accommodated 1n the second area 6. In this embodi-
ment, the circuit board 28 1s explained as a typical example of
the cooling target elements contained 1n the second area 6,
and other cooling target elements included in the second area
6 but not shown 1n the figure are not specifically explained
herein.

The cooling air enters the second area 6 from the second
intake fan 24 via the dustproof filter 23. The cooling air
having entered the second area 6 and received heat from the
circuit board 28 and others 1s discharged to the outside of the
housing 3 by the function of the exhaust fan 22. As illustrated
in FI1G. 3, the exhaust fan 22 may be a common component for
the first area 5 and the second area 6. Alternatively, as 1llus-
trated 1n FIG. 1, the exhaust fans 22 and 25 may be provided
for the first area 5 and the second area 6, respectively.

A clearance 38 1s formed on the partitioning wall 4 which
separates the first area S from the second area 6. The clearance
38 1s an opening through which a flexible substrate (not
shown) connecting the liquid crystal display panels 114 and
the circuit board 28 penetrates, for example. The clearance 38
also functions as a hole through which the cooling air passes
from the first area 5 toward the second area 6.

The operations of the first intake fan 21 and the exhaust fan
22 are controlled such that the amount of the cooling air
introduced into the first area 5 by the first intake fan 21
becomes larger than the amount of the cooling air exhausted
from the first area 5 by the exhaust fan 22. Moreover, the
operations of the first intake fan 21 and the second intake fan
24 are controlled such that the amount of the cooling air
introduced into the first area 5 by the first intake fan 21
becomes larger than the amount of the cooling air introduced
into the second area 6 by the second intake fan 24. By this
method, the first intake fan 21 and the exhaust fans 22 gen-
erates a flow of cooling air such that the internal pressure of
the first area 5 becomes higher than the internal pressure of
the second area 6.

Under the condition that the internal pressure of the first
area 5 1s higher than that of the second area 6, a flow of cooling
air Irom the first area 3 to the second area 6 1s produced at the
clearance 38. Thus, entrance of dust or the like into the first
area 5 from the second area 6 via the clearance 38 can be
prevented. It 1s preferable that the internal pressure of the first
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area S 1s higher than the external pressure outside the housing
3. In this case, entrance of outside air from anywhere other
than the first intake fan 21 1nto the first area 5 1s prevented,
which maintains suificient cleanliness of the first area 5.

The relationship between the positions and volumes of the
first area 5 and the second area 6 in the housing 3 can be
arbitrarily determined according to the structure of the pro-
jector 1. For example, the first areca 5 and the second area 6
may be disposed 1n parallel with each other 1n the horizontal
direction so as to reduce drops of dust and the like through the
clearance 38 during stop of operation of the air supply units.

In case of a structure which includes a number of elements
such as a controlling mechamism for optical elements, a
power source, and a circuit as well as dual optical systems as
in this embodiment, 1t 1s extremely difficult to provide cooling
ducts capable of sequentially supplying cooling air to respec-
tive cooling target elements. However, according to this
embodiment in which the first air supply unit for introducing
air to the first area 5 and the second air supply unit for
supplying cooling air to the respective optical elements
within the first area 5 are employed 1n place of the cooling
ducts, the second air supply unit can be positioned with a high
degree of freedom for the respective optical elements. Thus,
prevention of adhesion of dust and the like to the optical
clements and reduction of limitation to disposition of the
cooling mechanisms for the cooling target elements are both
achieved, which increases the efficiency of cooling for the
cooling targets. Particularly in case of the projector 1 of
high-accuracy type or high-luminance type, eflicient cooling
can be provided even when the number of components 1s large
or when position control of the optical elements 1s required.

The clearance 38 1s not limited to a hole through which the
flexible substrate connecting the liquid crystal display panels
114 and the circuit board 28 penetrates but may be a clearance
provided at other positions as long as the imnternal pressure of
the first area 5 becomes higher than the internal pressure of
the second area 6. For example, the clearance 38 may be
disposed 1n such a position as to allow cooling air to be
supplied 1n a desirable direction within the first area 5 and the
second area 6 as well as the position through which the
flexible substrate penetrates.

The projector 1 1s only required to reduce the tlow of the
cooling air from the second area 6 to the first area 5 during
actuation of the air supply units. Thus, the air supply units
may be modified 1n an appropriate manner. For example, the
exhaust fan 22 provided 1n the first area S may be eliminated,
and the entire air introduced by the first intake fan 21 may be
discharged by the exhaust fan 25 equipped 1n the second area
6.

FIG. 4 1s a perspective view 1llustrating the structure of a
characteristic part in a modified example of this embodiment.
This modified example includes an open/close unit 41 pro-
vided for opening and closing the clearance 38. The open/
close unit 41 has two plate components, for example. The
plate components are made ol material having flexibility such
as solt resin materials including polyimide and film materials.

The open/close umit 41 1s disposed on the second area 6 side
with respect to the partitioning wall 4 and formed 1n such a
manner as to open and close the clearance 38. The respective
plate components constituting the open/close unit 41 are fixed
to positions on the partitioning wall 4 close to the clearance 38
by using fixing units 42. In this case, the respective ends of the
plate components are fixed to opposed positions of the clear-
ance 38 by the fixing units 42. The respective ends of the plate
components on the side opposite to the side fixed by the fixing
units 42 are opposed to each other with a flexible substrate 43
interposed between the opposed ends. FIG. 4 illustrates the
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open/close unit 41 1n the opened condition. The circuit board
28 1s disposed on the partitioning wall 4 via supporting por-
tions 44. By providing the supporting portions 44 between the
partitioning wall 4 and the circuit board 28, a space for allow-
ing opening and closing of the open/close unit 41 1s produced
between the partitioning wall 4 and the flexible substrate 43.

FIG. 5 schematically illustrates the condition of the open/
close unit 41 during operation of the air supply unit. FIG. 6
schematically 1llustrates the condition of the open/close unit
41 during stop of operation of the air supply unit. In this
example, only a part of the components of the projector 1
shown 1 FIG. 1 are described and depicted, and other ele-
ments not specifically explained herein are not shown 1n the
figure. White arrows 1n the figure indicate the chief flow
direction of the cooling air.

FIG. 7 schematically illustrates the upper surface structure
of the open/close unit 41 and the surroundings of the open/
close unit 41 shown 1n FIG. 5 as viewed from the second area
6 side. While the air supply unit 1s actuating, the open/close
unit 41 opens by the air pressure of the cooling air flowing
from the first area 5 to the second area 6. Thus, while the air
supply unit 1s operating, the open/close unit 41 opens to
supply the cooling air from the first area 5 to the second area
6 through the clearance 38.

FIG. 8 schematically illustrates the upper surface structure
of the open/close unit 41 and the surroundings of the open/
close unit 41 shown 1n FIG. 6 as viewed from the second area
6 side. While the cooling air 1s not flowing from the first area
5 to the second area 6 by stop ol the operation of the air supply
unit, the open/close unit 41 closes with the tlexible substrate
43 interposed between the components of the open/close unit
41. Under the closed condition of the open/close unit 41
during stop of the air supply unit, the first area 5 1s sealed so
as to maintain a clean condition therein. Accordingly, the
open/close unit 41 functions as an open/close valve which
opens during operation of the air supply unit and closes dur-
ing stop of the air supply unit. When the open/close unit 41 1s
made of flexible material, the flexible substrate 43 1s not
damaged by the opening and closing of the open/close unit
41.

The projector 1 provided with the open/close unit 41 can
maintain high dustproot capability for the first area 5 during
stop of operation of the air supply unit, and also can discharge
cooling air having passed through the first area 5 and then the
second area 6 during operation of the air supply unit. The
open/close unit 41 1s not limited to a unit which opens and
closes 1 accordance with the air pressure of the cooling air
but may be a mechanism or the like which can mechanically
perform opening and closing operation 1n accordance with
the actuation of the air supply unit, for example.

The spatial light modulation device of the projector 1 1s not
limited to a structure which includes a transmission type
liguid crystal display panel. The spatial light modulation
device may be a type which includes a reflection type liquid
crystal display device (liguid crystal on silicon: LCOS), a
DMD (digital micromirror device), a GLV (grating light
valve) or the like. The number of the optical systems included
in the projector 1 for producing optical images 1s not limited
to two but may be one or three or more. According to the
projector 1 1n this embodiment, the three cooling mechanisms
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31, 32, and 33 are provided as cooling mechanisms each of
which has the fan 34 as the second air supply unit. However,
the number of the cooling mechanisms 1s not limited to three
but may be one or a plural number.

What 1s claimed 1s:
1. A projector comprising:
a housing;
a spatial light modulation device modulating a projected
light according to an 1image signal;
a dustproof filter capturing dust;
a partitioning wall separating inside of the housing into a
first area and a second area, the partitioning wall com-
pletely partitioning the second area from the first area
and having a clearance through which the cooling air
flows:
a first intake fan introducing cooling air from outside of the
housing via the dustproof filter into the first area; and
an exhaust fan which discharges cooling air to outside the
housing,
wherein,
the first area accommodates a first cooling target includ-
ing the spatial light modulation device,

the second area accommodates a second cooling target
including a circuit board, and

the cooling air introduced into the first area via the
dustproof filter and cools the first cooling target, and
a portion of the cooling air flows through the clear-
ance and cools the second cooling target 1n the second
area, while another portion of the cooling air 1s dis-
charged from the first area to the outside of the hous-
ing by the exhaust fan.

2. The projector according to claim 1, further comprising:

an open/close unit configured to open and close the clear-
ance.

3. The projector according to claim 1, wherein

the first intake fan generates a flow of the cooling air such
that the internal pressure of the first area becomes higher
than the mternal pressure of the second area.

4. The projector according to claim 1, further comprising:

an exhaust fan discharging the cooling air from the first
area to the outside of the housing; wherein

the intake fan and the exhaust fan operate such that the
amount of the cooling air introduced to the first area by
the intake fan becomes larger than the amount of the
cooling air discharged from the first area by the exhaust
fan.

5. The projector according to claim 1, further comprising:

a second intake fan mtroducing the cooling air from the
outside of the housing to the second area, wherein

the first intake fan and the second intake fan operate such
that the amount of the cooling air introduced to the first
areca by the first intake fan becomes larger than the
amount of the cooling air introduced to the second area
by the second intake fan.

6. The projector according to claim 1, further comprising:

a fan supplying the cooling air introduced to the first area
by the first intake fan toward the spatial light modulation
device.
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